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5 V&mte^tmmi-Z>Jj& (-T h7^Kn> . 7y^ (Te t r a 

hedron Asy mm etry) , 7%, 8 -*K 2411 (1 9 9 6) ) f 

±.U<DT$ym<Di%mR}Bl*, Mil^ Green, T. W.,Wuts, P. 
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££f± (S) Ov^-rtLO^><7)^^ffiv^c:i:^T'§, t&oT, ±faici 89^it$ 
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^^nnrwi, to ^ )V&<dt A S$m&t Itii, ^vM;vg> 4- 
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rh^fyi, t-y>*v^ri^ff>*L& 0 (2) t?*£*LMk^o 
h^*-^ Buit^f-^=-)v, ie^mv^^k mmkv^j^, 3E 

SIn-7nif;K 3E*BN y 7n fcT;K SiKn-^K I«s ec-7 

-t*fcLfc-*S$; (1) T^$tLS^fe14l-fi^T^y-2, 3-7°n;r/^ 
/i/fc-HHsS; (2) ^^iv&^k^fcoac&icj: Oilaft^tt*. -«s*; (3 

-«b3t (3) T^^tL^^S^b^-e^^tt^ffm^^ti, tfiJx-tfHIV 

— (Journal of the Medicinal Chemistry 
) , 3 7f, 2 2^ 3707 (1 994) j^^^tWJyV^/f^ 
jftM (WOO 2/3 2 8 5 7) 4) * BMW M*!>Tfi 
K*+M#T?*&o — jft* (3) T?^$*t&3fe^Stt'fk^^^tL&Sf 

m^howikj:^ hbsS; (5) r*m2tizit¥m®.i-w&T$;-2, 



fcBIE# 2003-3057227 



^pig 2002-306445 ^ v I 14/ 

ttz, (3) 'C^fl^^mmt^m^-'^ (1) T^StL&ft^ 

ttl-t«i7^-2 ( 3-^n/N°^v^--;i/i:-^ (2) xmZtiZit&M 

(D&frmiSimt-mzZL < , lot, (R) ttzit (S) <7>#&#@Btt£^rL 

Km&% (r) (s) (i) xmztizft^m&i-Wi&Tzy 

-2, 3 -yn^^^^-^^ffiLfvi^^ti, mmMv-uwrxru 

*^-?H^« s > ifz, ^fi5(:«#tli^v> (R) ttzlt (S) JH^C (1 
) ^$ft&ft^?gm-®&T^-2, 3-7>n/0;y>>-;v£^ffiL7^ 

— (i) vmzfr2>yt¥t£&i-W&T$;-2, $-*fxuvy*; 

HK5* (1) -em2ti2>1b¥m&l-W&T$;-2, S-^n^r/y't-^t: 
«"t^>-^ (2) T^$tt^<b^0^ffl*fiMa(i^J»^^fflt, TWi 
1 0 0 m o 1 %Xh t) , ±.m& 1 0 0 0 m o 1 %X$>2>i)K RJB&Jg*?Bffi&<D 
ftfrb, UtL^Tmtl 0 5m o 1 ftt L^±WtS OOmol %X&2> 
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ffsBM*-/K g^jn^;K ^y^;V^oi7.x;V^S. T-teh 
> % .x^^;^ > >^<7)^ b >&mm^ mtt^yyy, 1, 2-y^nnx 

«U T-t M; ;k 7*n tf h 'j ;k ^> y- h ;m<7)- h 
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^ff&tt 1 -fi&T 5 y - 2 , 3 -yn^i^-^ttLTTPlti lml/gO 
fi-e&O, JiPItil 0 0ml/gOi^ o SJS<7)^tt^^te^#0-ftti^ 

> Lv>TPlte2m 1 / g Ol:"e*> 19 . ftt L^±W* 3 Om 1 / %<n>m.Xlb 

±157 5 *b£ (2) -e^^tt^-fb^^MtT. TRlfi2 0 0m 

o i %xh ^ > -hisi* i o o o m o i %x$>&o m$m*^m?tii$, &t LV> 

Tm±2 0 Omo 1 %X$>K>, ftt L^±m.i±4 0 Omo 1 %X$>& 0 

y T)vu* yiof^ &g kijes c r mans * t **k£ftktt *• t r 

^w-J^m^Wbft&o IMMb L-XHV J-*7J* — t-7f^yh\ :J-h';*A 
- t -rh^rv K***»f e»*L* c 

±I3j|fc«0^iD*li. HRS; ( 1 ) *e£S 1 —g^T 5 7-2, 3 

-7n/r/^-;K:^Lt, TBSfil m o 1 »K -tB&te 

5 Omo 1 %X$>*), jfi Lv>T&»ilmo 1 #3: Lv^_LK(i2 5m 

o i %xh%> 0 m.mmme>m&. tri± i mo 1 %, _tRii 5 0 m o 1 %x$> *) 

> ft t Lv^TRtt 1 m o 1 „ £f 4 Lv>±Rtt 1 0 m o 1 %X3h>%> 0 
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R&i$wi±ffiv»*--**a; (i) "e^$tt^,^fStti-g^r^y-2, 3-y 
traj&iiEfc x *) n& %> *\ an? o . 5-24 b# wsjk-c* & 0 

- (HPLC) ^ffflL^JS$OTOM{:J: ^W^-t^l, -« 
5fc (1) T^S*t&^fSt£l-S&T5y-2, 3-"/D/r^^-^ol^ 

±IBRJoO^«fca*j5fet LTii, #£R5£S*ifcv^ BUkflL fllx-tf. 
fcmzmaLXBUBZilFJkZit, mfcx-^fr, ^>-tr>, vxf^x 

wxBtfi*km®*mm®jtLxi$.mLxi>£^o ttz^ <&mx$>tu^ 
±&x%im Ltzumzm^x^ *§kmK&\<*xte, -$bs (3) -c^stL*^ 

(4) -e^$*t*^flMt^!»iw^v>-c, lb^*o#ttm^R^ R 2 

"Cab-So 

(4) T^$tLJS^^14^%(it>^o<7)^^^^^i-^^ * 
olfcfl««tt— j»5* (3) ^^tLS^^^^WJE&i-S^RSIlR^O 
i#E«twft*LT*i}, *ZDB*>H3ltRJS&fcl&bT, tt^^pJftXJKWKcS^ 
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hfi, mm, mtv^-vA, a-Mbvf-^A 

> Aft ^fbf-hv^AT-ab^o 

JifBM5itRJe«j«<0«ffl*li, (3) ^SfLaft^mft-^fcttLT 

Tl&ii 1 0 0 m o 1 %, JhElii 1 5 0 0 m o 1 %-C&& 0 £ L^THl* 1 5 0 
mo 1 %-C&*K £f£ Lv>_k|&fi6 0 Omo 1 %T&&o 

. l, 2-y^ f^fyx^yfwx-f »f;v, ifxf;K i 
iyf^x^ffl/lil, 7-th xfwfH>>Wf^»i 
. mttT-vy, 1, ^nnw, ESJfrfltffc** 

^^•k*^^c7)/NnrWk^b7K^^, T-feh-M;;K 7°n fc°*x: h v ;K 
h >j > ij A'M^ .N, N-y^fi^;VA7< K, N, N- 

, 2-y^f^ryx^y, T-teh— HJ>K N, N-y^W;VA7U'^0 

±.umn<D®.mm±m\m^fr&^<n^i±*^-hK (3) -c^sft&Tfc 

*ittft^»l:it LTTRIi 1 m 1 / gOf-C* 0, ±RI± 1 00ml/g©i 
T?**o -RlEoiS^tt^»jgiSttS:#J«^-^t^ EPS Lv>T&tt2m 1/gOi? 
£>!K $f£ Lv^±|Jg(±2 0m l/gOS-e^&o 

»S«AJ±fflv^j«||©^^v^-jRS: (3) t?^S^*jfc^Stt^i»0 
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irajSiUKK «fc o m% & i)K m# o . 5-24 mmmmx*& % 0 

- (hplc) zmmLtzfrj&m<DM!%tofrffiK£y)m**>2>zti!>S'?z, -« 
& (3) x-^^%^mmt^mom^^xm^<D^^^^b^x^ 

±mxmmLfzi:mKWt^x, *§tWKi$^xi^ — (4) -e^sti*^ 

— jftsJC (5) 1 -ttj&T5 7- 2 , Sx^yyo/r/^^T, # 

sm*Ri> R2imfr±mxMWLtzi><Dt£<m%t%i><ox&2>o (5 
i-&^%tmm : ?-<7)iLfow.m-&i%:Lx& 0 , —m^nmommK^zmLx 

y^jwcBMMk TKm^^^v^A, ^cawbJ&^^^A^ ^sMb^y****) 
r;i/7> »; ±«^n^cSMk^ yffA^h^K, th';7A^f^vK, 771; 
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±fE*»<zH£ffi4f^ fit^iiOllCiotil^S^ (4) t? 

£3*L*ft^i^t^fc#LTTR«: 1 0 Omo 1 %, ±Rli 5 0 Omo 1 % 
0 £ Lv>TR»± 1 1 0 m o 1 %X-$> *) „ ft t Lv»±Rtt 3 0 0 m o 1 % 

(f. tK, 7°o/nv-;k ^y/D;V-;vf07;vn 

M£> Wtt^-vy^ 1, 2 -y^nox^ ^ ^dd^a, izg&'fb^t^ * 

;K ^yyxbiJ;Wf(Dxhtj^MI, N, N-^W^A7§ h\ N, 

±R*il 5 oms, 0$ Lv>TPlJiO°C-e&*K 8f2Lv*_tR« 
lOOTO^o 

^e&r»ih v> & — jbs* ( 4 ) -?mz fr%> ^is&ik'MtB<Dm& j s > EJ&&m& * 

VKl&Umiz X *) & i)K W% 0 . 5-72 nW&MrOlb %> o 
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^ (4) x^^%^mt^mm^i:^xKm<Dm^^^t^x^ 
±mKfc<Dimm?}&tLxi^ #kp£s£$*l&v^\ eox.wr. **m. 

fom~muLXKfoZW±Z^ H=$^^K ^>-tf>, ^jl^-^jl 

[0 0 16] 

immm] 

*7A:nacalai C8 4. 6 mm I. D. X 2 5 0 mm 
Stfr*g I 10 mM |NaH2P04-Na2HP04| (pH=6. 8 

) /T-t h U;V= 1/1 (vol/vol) 
»!t3E ! 1 ml /m i n 
I UV 2 5 4 nm 

*7Afit : 4 o v 
: l o 

: CHIRALCEL OD-H 4. 6 mm I . D. X 2 5 0 mm 
TOtfi : n-^^y/j V7°n/w-;v= 9 5/5 (vol/vol) 
xfiLM, "0.5 ml /m i n 
tffl:UV 2 5 4 nm 

*7Aist : 4 o t: 
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&AS : 1 o ix l 

(^ife^l) (2R/S, 4S) -4- [ (N-^'/v^t^y*;^-;!/) T 
-1, 3, 2 A4-V**4)-?-*7>-2-*><Dm& 
(S) - l- (N-^^-^;^^-^->^;i/^;v) r</-2, 3-"/o;r/i; 
*-;i^2. 0 6 8 g(9. 18 mmol)^DD^;l/A4 0 m 1 tC«F»$ 
-£> 7X^TtC^b^-^^;W2. 8 5 g(23. 8 mm o K 2 6 0mol% 
) tlO^H^ttiTU £«bKh 'JxW5 >3. 7 2 g(3 6. 7 
mm o K 400mol%) £15 frfrlfXffiT Lfz 9 i*T**Tlk 1ST' 1 B# 
ffl*#Lfco *«E*«£Eift«L. *10 ml *Jn;iTEJfc*#jLU vM^;V 
i-WO mlt»20»|llU o ^#ftl*2N 1^3 0 ml"P2B> 

i&tfn:&&7k3 o m i -eftiSK *ft*flffli^^->^A-eie«fcufco ;t$£Jf £«e 

ift«&Lfc&, J|£*8ftLT\ (2R/S, 4S) -4- [ (N-^>^t^rv 

7^^^] -1, 3, 2 A*-^**^*-*? 2 > 2 
. 2 2 gtiKfeHWnf W-ftttiLT^. t(f 8 9. 2% 0 
HPLCfiH#B#M : 1 7. 4 0^ 18. 8# 

lH NMR (400 MHz, CDC 1 3) 87 . 37-7. 31 (5H, m), 
5. 37, 5. 07 (1 H, bsX2), 5. 13 (2H, s), 5. 02-5 
. 0 8, 4. 2 2-4. 1 9 (2 H, mX2) , 4. 7 4-4. 7 0, 3. 6 7 
-3. 65 (2H, mX 2), 4. 53-4. 41, 3. 58-3. 41 (1H 
, mX 2) 

(£BSfe0I2) (2R/S, 4S) -4- [ (N-^y^t^y*^^-^) T 
-1, 3, 2 a4-v>>^-9-^^9>- 2 
(S) -1- (N-^v^vt^y*;^*-;!/) 7^-2, 3-:/nrc>$> 
^-^3 3 4. 1 mg(l. 48 mmo 1)^ h;l/i>5 mlClSH, 
7K<^T^^k^^-^;l/0. 2 5 ml (3. 4 3 mm o 1, 2 3 1mol%) 
£— jg^intTto b 'jxf^T^ >Q. 9 ml(6. 46 mmo K 

4 3 5mo 1 %) Z 5fi~frliXMTLtz 0 «T»Tm. *JfrTfc 1 4 0fl\ 
■C3 5 5M»#Lfco BU&Wi&Vtli:nB®iftU Y )V^c> 8 m 1 £*£7jc6 m 1 
ZffitiU LtZo *frWL&, im £ Y 5 mlt»2 Elttffi Lfco 
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*)->=l/5 (#*Jt;^T|Bl) ^v f JL^;l/i--r^/^^r-9->'=2/ / l) , ( 

2R/S, 4S) -4 - [ (N-^>^t^y*;i/**-^) T5/^f;v] - 

1, 3, 2A4-ytWi7^-2-^/3 6 9. 5 m g £^ftfe**#t?> 
y7^fW-^»fcLt#fCo 1. 8%o 

(^I«!l3) (2R/S, 4S) -4- [ (N-^V^t^y*^;i/) 7 
^^f^] -1, 3, 2 A*-*J**-iy?-*7>-2-*><Dm7k 

(S) -1- (N - ^ ^ v^;vi ^ y * - ;v) T^y-2, S-yn^;/^ 
3 6 mg(l. 4 7 mmo 1)> IMy^f^2 0 9'. 4 m 
g ( 1 . 9 mmo U 1 2 9mo 1 %) 9 . 6 mg ( 

0. 017 ramoU 1. 1 3 m o 1 %) £ h;V^>4 m 1 £JRi5$Hi\ 1 
3 0 5WtiHE3*fco SJE&fi^^aEJB^nvh^^^-f-tc-rlli^ti^. JK 
&<Di?*-)Vtffr%loy%ftVX\'*tztztt> y mmWiVJV-frS 5 6. 1 mg (5 
. 0 5 mm o K 3 4 3 m o 1 %. -g-ft"? 4 7 2 m o 1 %) Sritin U $<bi: 

7^K®m$^ 0 «a*»cfti»j*offffi«L*jitSfl!io/io 

/ 5^^xf;Vx-f ;V/A^t > = 2 / 1 ^yxf ;vx-f^ixf jV) 
> (2R/S, 4S) -4- [ (N-^>v;V^^v*;V^;v) T57^f;V 
] -1, 3, 2A4-^tWt7 , /-2-t>2 6 3 mg^|fe»y 
T^rW-i^^ LT#7c 0 JRsp6 5. 8% 0 Jf^-O (S) -1- ( 

N-^^v^^vtj;!/**—;!/) T^y-2, 3 — -fu — 4 . 7 
mgififeftit LTEURL^o JIW2 8. 6% G 

(HifeM4) (S) -1- (N-^>^;v**v#;l^-;v) 75;-3-^n 
n - 2 - ^n;V - )\>(D^m. 

mmixnhixtz (2r/s, 4s) -4- [ (n-^>v;v:*^>#;v** 

T^y^^^] -1, 3, 2 A4-y*tWi7>'-2-t>2. 12 
g^-y^W^AT^ K4 0 ml K^M^t. MTCSft'Jf 1 . 
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5 6 g(3 6. 7 mmo U 4 0 0mol%) £$$nU 80 *Ct? 1 2 B# 

wawtfeo Mzat t^ipu i n mm.2 o m i *mz.xRm*w±Ltzo 

WML^A' 4 0 m 1 T3IlJftffiU £v£^Jf £;fcl 0 0 ml"C3@, ttt 
J^TKlOO ml-ClUJ^L. *6*Wlv^->^AT?*SafcLfeo 
JEitffiLfclfe, Jt£*aftLT, «^JA«1. 8 4 g*»fc e CLtL^y'J*^ 

*5A^D"7h^7^-}:j:»)»fiU (^ffi$:lf^^?-;i'/>;w^>' = l 
/3) , (S) -1- (N-^>^Vt^y*;v^^) 7^-3-?dd- 
2-7 p n^v-;H. 72 g$-ife«^at#f;oJR$9 0. 5 % c 
HPLCMH^ : 5. 4 553* 

lH NMR (4 0 0MHz, CDC 1 3) d 7 . 3 6- 7. 3 2 (5H, m) , 
5. 12 (1H, b s) , 5. 11 (2H, s) , 4. 10-3. 94 (1H, 
m) , 3. 6 0-3. 5 0 (2 H, m) , 3. 4 8-3. 4 6 (1 H, m) , 3 
. 3 4-3. 2 8 (1 H, m) , 3. 14 (1H, bs) 
(H*£ffl5) (S) -1- (N--^v;v**v:*7;i/sK— )V) r^J-Z-fu 
•=e- 2 - -/n/w -jwnWk 

3 h flfz (2R/S, 4S) -4- [ (N-^>v;V** : >#;l^ 
T%S**flS\ -1, 3, 2 A 4- y t W 1 7 > - 2 - 1 > 2 6 3 
mg£7-fcb-H;;H0 ml K$gFJPF$-g\ Mz&TKl> M'Jf->A2 0 0 
mg(2. 3 mmo K 2 3 7mo 1%) *Sfe&nU 7P#P^Mil> ^Lfco 

^ 4N WkQ. 5 mUaU >?ai^;l/jr.-7 : -;V 6 mlA^t>3 

tt»Lfc. ttftfcttEJtMTLfctk *»»LT> (S) -1- (N-- 

t + y*;V/f-;v) 75/-3-7n^-2-7°n;V-;V2 5 0. 3 m g * 

ifeiM^* t LT#7t 0 W8 9. 6 % 0 

lH NMR (400MHz, CDC 1 3) 87. 38-7. 33 (5H, m) , 
5. 19 (1H, bs), 5. 11 (2H, s), 3. 95-3. 94 (1 H, 
m) , 3. 4 9-3. 3 8 (3H, m) , 3. 3 6 -3. 2 9 ( 1 H, m) , 3 
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. 11 (1H, b s) 
(mmme) (S) -1- (N-^v^vt^y*;i/^;i/) T^-3-7n 
- 2 - :/n /nv - ;v<7)M^ 

^«fl2-C#<b*t£ (2R/S, 4S) -4- [ (N-^v^**:^^** 
75/^f;V] -1, 3, 2 A^-yt W^7>-2-t>3 6 9. 
5 mg£l, 2-S>* 2 m UC?§JSi$-tf\ ^zSTK, J|<ffci; 

*f-t> A 3 26 mg(3. 75 mm o 1 s 2 7 5 m o 1 %) 1 4B# 

ni%^ jw^Lfeo sii-c^u »i*«es*l^ 4N mmo. 5 
o mm*mj£mffiLtz&, msmmLx, (s) - 1 - (n-^>^**v# 

T^y-3-^n-t-2-7 p n/NV-;V3 7 1. 6 mg^ftfei 
Wfc^W t Lxmz 0 W9 4. 7 % 0 
(MUM 7) (S) -2-[ (N-^>y>t^rv*;^*-^) T ^ > p< * 

H»J4T#'btL/c (S) -1- (N-^>^t^ry*;V^ji/) T^7- 
3 -*nn- 2 -:/n/W-;H . 3 2 g£p<*y-;H3 mlClHH 
, MTC, Ri*'J^A 7 5 6 mg(5. 47 mm o 1 , 100mol% 

) *mmu m^mxi oo^ut, m^'x^hKAmmmwLfzo & 

Mi&X(DMWim%1kt2mmm-7 6. 2 mg (0. 55 mmol> 
10mo 1%) M5. 3 mg (0. 54 mm o K 1 0 m o 1 %) (Dfitffl. 
#U ^AfcitiPLfco SJaftdMU 0 8. 2 mg (6. 8 mmol) « 
ftlLfc&, ^»H*«:»»U. MR^*-* 10 ml -CSfeifrLfco ?t?££MJ±a*g 

^■>=l/2^J^)V^-^)V/^^-y=i/\) , (S) - 2 -[ (N- 
^>y>t^y*W-;V) 7^^f;i']t^fy7>l 0 1 1. 1 mg£$£ 

&mMk4tm t vxmzo $m 9 0 . 1 % e yt^mm 1 0 0 % e e 0 
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!H NMR (4 0 0MHz, CDC 1 3) $ 7. 3 8- 7. 3 0 (5H, m) ,. 
5. 11 (2H, s) , 5. 00 (1H, bs), 3. 6 5-3. 5 9 (1 H, 
m), 3. 30-3. 24 (1H, m) , 3. 15-3. 05 (1H, m) , 2 
. 79-2. 77 (1 H, m), 2. 60-2. 59 (1 H, m) 
(HMfl!l8) (S) -2-[ (N-'<>>?)l>**i'%)l>tf-)V) 75y^f;u]t 

mmm5Rv?nMm6x^t>titz (s) -1- (n-^>^**~>#;w-k- 

)V) T^y-3-7'n^6-2-7 p n/\V-;i'2 5 0. 3 mgt371. 6 m 
g££-:b-g\ j*?y-;V6 m 1 Cti ISTi:, 'J A 3 4 3 . 

6 m g ( 2 . 4 9 mm o K 1 1 5 m o 1 %) £$$0 U HifijKT? 3 0 $3*3f 
#U: 0 R«M16 6. 7 mg (2. 7 7 mmol) *mtiL?z&, 

mm^mm^Ltzo nbti-tzm^^j^jp^-f-ivs m \ 5 

Rtfz/V ijy)V^^J^)V^-T)Vb m 1 5 m 1 0?l£i§g£-e3 

®m&Ltzo mmzmmmm®., *^k*lt> (s) -2-[ (n-^>v;v 

t^ry*JV**-;i/) ^f^]t#V7 > 3 8 9. 8 mg^tMM^ 

itUHfee iR^8 7. 2%„^fiSl0 0%eeo 
[0 0 17] 
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